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AMENDMENTS TO THE CLAIMS 
This listing of claims replaces all prior versions and listings of claims in the application. 
Listing of gfrlfw 

1-14. (Canceled) 

15. (Previously Presented) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender; 

detecting a failure of the receiver to receive at least one data unit by monitoring a 
time out perfod by the sender after the at least one data unit is sent, and if no 
acknowledgment data unit associated with the data unit is received before the time out 
period expires, triggering a time out mechanism that indicates the failure; 

retransmitting, by the sender, the at least one data unit that the receiver failed to 
receive; 

receiving at the sender, an acknowledgment data unft indicating that at least one 
of the data units was correctly received by the receiver; 

determining whether the received acknowledgment data unit indicates that the at 
least one correctly received data unft was correctly received as a result of the 
transmitting step or as a result of the retransmitting step, said determining step including 
the steps of: 

determining by the sender, a shortest round trip time associated with the 
correct receipt of an initial data unit; 
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measuring by the sender, a time period between the retransmission of a 
given data unit and the receipt of a first acknowledgment data unit associated with the 
given data unit; 

comparing the shortest round trip time to the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 

determining that the at least one data unit was correctly received as a 
result of the transmitting step if the time period between the retransmission of the given 
data unit and the receipt of the first acknowledgment data unit is shorter than a 
predetermined fraction of the shortest round trip; 

subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the transmitting step; and 

performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the retransmitting step. 

16-34. (Canceled) 

35. (Currently Amended) A d e v i ce system for controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said dewse system comprising: 

means in the sender for dividing an amount of data to be sent into a plurality of 
data units having a structure determined by the protocol; 

a data unit transmitter that transmits the data units from the sender to the 
receiver; 
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means in the receiver for acknowledging correct receipt of the transmitted data 
units by returning acknowledgment data units to the sender; 

a data loss detection mechanism that detects an apparent failure of the receiver 
to receive an initial data unit; 

flow-control adapting means, responsive to the data loss detection mechanism, 
f° r a da pting flow c ontrol pa r amoters to trancmit reducing a congestion window 
parameter, for transmitting subsequent data units in accordance with a data unit loss 
response procedure, and for causing the data unit transmitter to retransmit the data unit 
that the receiver apparently failed to receive; 

receiving means in the sender for subsequently receiving an acknowledgment 
data unit indicating that the data unit that the receiver apparently failed to receive was 
correctly received by the receiver; 

determining means for determining from the received acknowledgment data unit, 
whether the correctly received data unit was the initial data unit or the retransmitted 
data unit; 

a data unit loss response mechanism for continuing to transmit subsequent data 
units in accordance with the data unit loss response procedure, in response to a 
determination that the correctly received data unit was the retransmitted data unit; and 

an excessive delay response mechanism for ca w i ng the flow - control adapting 
means to a dap t th n fl o w c o ntrol paromotoro to transmit transmitting subsequent data 
units in accordance with an excessive delay response procedure, in response to a 
determination that the correctly received data unit was the initial data unit, wherein the 
congestion window parameter is inc reased to compensate at least partially for anv 
reduction of the congestion window parameter made in response to detecting the 
apparent failure of the receiver to receive the initial data unit . 

36. (Currently Amended) The devtee system of claim 35, wherein the data 
loss detection mechanism includes: 

a first timer in the sender for monitoring a time out period after the at least one 
data unit is sent and; 
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a time out mechanism that tea* indicates the failure of the receiver to receive the 
at least one data unit, said time out mechanism being triggered if no acknowledgment 
data unit associated with the data unit is received before the time out period expires. 

37. (Currently Amended) The levies system of claim 35, wherein the data 
loss detection mechanism includes a duplicate acknowledgment detection mechanism 
in the sender that detects whether a predetermined number of duplicate 
acknowledgment data units are received for a transmitted data unit. 

38-39. (Canceled) 

40. (Currently Amended) The 4evis© system of claim 35, wherein the 
determining means includes: 

marking means in the sender for marking the transmitted data units such that an 
initial data unit can be distinguished from a retransmitted data unit; and 

marking means in the receiver for marking the acknowledgment data units such 
that an acknowledgment data unit associated with an initial data unit can be 
distinguished from an acknowledgment data unit associated with a retransmitted data 
unit. 

41 . (Currentfy Amended) The devtee system of claim 40, wherein: 

the marking means in the sender includes a first time stamp mechanism that 
places a time stamp in each transmitted data unit, the time stamp indicating the time the 
data unit was sent; and 

the marking means in the receiver includes a second time stamp mechanism that 
places the time stamp contained in a given transmitted data unit in the acknowledgment 
data unit associated with the given transmitted data unit. 
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42. (Currently Amended) The cteviee system of claim 40, wherein: 

the marking means in the sender places a bit string in each transmitted data unit, 
the bit string having at least two different values for distinguishing between an original 
transmission and a retransmission; and 

the marking means in the receiver places the bit string contained in a particular 
transmitted data unit in the acknowledgment data unit associated with the particular 
transmitted data unit. 

i 

43. (Currently Amended) The d e vioo system of claim 42, wherein the bit string 
consists of a single bit. 

44. (Currently Amended) The stevw® system of claim 42, wherein the bit string 
consists of a plurality of bits, such that the bit string is capable of distinguishing between 
different retransmissions. 

45. (Currently Amended) Th e dev i eo of c l aim 35, wherein tho d e termin ing 
m e ans i noludos; 

A system for co ntrolling a data unit oriented communication between a sender 
and a receiver operating in accor dance with a predetermined communication protocol, 
said system oomprising: 

means in the se nder for dividing an amount of data to be sent into a plurality of 
data units having a structure determined bv the protocol: 

a data unit transmitter that trans mits the data units from the sender to the 
receiver: 

means in the receiver for ack nowledging correct receipt of the transmitted data 
units bv returning acknowledgment data units to the sender: 

a data loss detection mechanism t hat detects an apparent failure of the receiver 
to receive an initial data unit: 

flow-control adapting means, respons ive to the data loss detection mechanism 
for adapting flow control parameters to transmit su hseouent data units in accordance 

Amendment - PAGE 6 of 26 

EUS/J/P/04-6838 



PAGE 9(29 ' RCVD AT 10/21/2004 1:59:09 PM [Eastern Daylight Time] ' SVR:U5PTO!FXRF>1/0 * DNIS:8729306 ' CSID:97258378M ' DURATION (mKS):0M0 



10/^21/2004 11:56 9725837864 



ERICSSON IPR LEGAL 



PAGE 10/29 



Attorney Docket No. P1 1258 

with a data unit loss response p rocedure, and for causing the data unit transmitter to 
retransmit the data unit that the receiver apparently failed to receive: 

receiving means in the se nder for subsequently receiving an acknowledgment 
data unit indicating that the data un it that the receiver apparently failed to receive was 
correctly received by the receiver: 

determining means for d etermining from the received acknowledgment data unit 
whether t he correctly received data unit was the initial data unit or the retransmitted 
data unit said determining means comprising: 

a first timer in the sender that measures a shortest round trip time 
associated with the correct receipt of a transmitted data unit; 

a second timer in the sender that measures a time period between the 
retransmission of a given data unit and the receipt of a first acknowledgment data unit 
associated with the given data unit; 

means for comparing the shortest round trip time to the time period 
between the retransmission of the given data unit and the receipt of the first 
acknowledgment data unit; and 

means for determining that the at least one data unit was correctly 
received as a result of the transmitting step if the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit is shorter than a predetermined fraction of the shortest round trip; 

a data unit l oss response mechanism for continuing to transmit subseouent data 
units in accordance with the data unit loss response procedure, in response to a 
determination that the correctly received data unit was the retransmitted data unit: and 

an excessive delay response mecha nism for causing the flow-control adapting 
means to adapt the flow control parameters to transmit subseouent data ugife in 
accordance with an excessive delay response procedure, in response to a 
determination that the correctly received data unit was the initial data unit 
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46. (Currently Amended) The dew©© system of claim 36, wherein the 
excessive delay response mechanism includes means for adapting the time out period 
on the basis of a time period measured between transmitting a given data unit and 
' receipt of a first acknowledgment data unit associated with the given data unit. 

47-49. (Canceled) 

50. (Currently Amended) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 

acknowledging, by the receiver, correct receipt erf the initial data units by 
returning acknowledgment data units to the sender; 

detecting an apparent failure of the receiver to receive an initial data unit; 

in response to detecting the apparent failure, adapting reducing by the sender, 
flow contro l para saet o r o to transm it a congestion window parameter and transmitting 
subsequent data units in accordance with a data unit loss response procedure; 

retransmitting, by the sender, the data unit that the receiver apparently failed to 
receive; 

subsequently receiving at the sender, an acknowledgment data unit indicating 
that the data unit that the receiver apparently failed to receive was correctly received by 
the receiver; 

determining from the received acknowledgment data unit, whether the correctly 
received data unit was the initial data unit or the retransmitted data unit; 

upon determining that the correctly received data unit was the retransmitted data 
unit, continuing to transmit subsequent data units in accordance with the data unit loss 
response procedure; and 

upon determining that the correctly received data unit was the initial data unit, 
ada p ting by th e s end er, th o fl o w oontro Hsa rame t ef s- to tran s mit transmitting subsequent 
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data units in accordance with an excessive delay response procedur e, wherein the 
congestion window parameter is increased to compensate at least partially for any 
reduction of the congestion window parameter made in response to detecting the 
apparent failure of the receiver to receive the initial data unit . 

51-52. (Canceled) 

53. (Previously Presented) The method of claim 50, wherein the step of 
detecting an apparent failure of the receiver to receive an initial data unit Includes the 
steps of: 

monitoring a time out period by the sender after the initial data unit is sent and; 

if no acknowledgment data unit associated with the initial data unit is received 
before the time out period expires, triggering a time out mechanism that indicates the 
apparent failure. 

54. (Previously Presented) The method of claim 50, wherein the step of 
detecting an apparent failure of the receiver to receive an initial data unit includes the 
steps of: 

determining by the sender whether duplicate acknowledgment data units are 
received for a transmitted data unit; and 

if a data unit is acknowledged a predetermined number of times, triggering a 
duplicate acknowledgment detection mechanism that indicates the apparent failure. 

55. (Previously Presented) The method of claim 50, wherein each of the initial 
data units includes a sequential time stamp, and each of ttie acknowledgment data units 
includes the time stamp of the initial data unit that *s being acknowledged, wherein the 
step of determining from the received acknowledgment data unit whether the correctly 
received data unit was the initial data unit or the retransmitted data unit includes 
inspecting the time stamp included in the received acknowledgment data unit. 
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56. (Currently Amended) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, sard method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender; 

detecting [[a]] an apparent failure of the receiver to receive at least one data unit 
by monitoring a time out period by the sender after the at least one data unit is sent, and 
if no acknowledgment data unit associated with the data unit Is received before the time 
out period expires, triggering a time out mechanism that indicates the apparent failure; 

reducing a congestion window parameter and transmitting subsequent data units 
in accordance with a data unit loss response procedure: 

retransmitting, by the sender, the at least one data unit that the receiver 
apparently failed to receive, wherein each retransmitted data unit includes a marker 
indicating that the retransmitted data unit is a retransmitted data unit; 

receiving at the sender, an acknowledgment data unit indicating that one of the 
data units was correctly received by the receiver, wherein the acknowledgment data unit 
includes the marker if the data unit correctly received by the receiver was a 
retransmitted data unit; 

determining from the received acknowledgment data unit, whether the correctly 
received data unit was an initial data unit or a retransmitted data unit by determining 
whether the marker is present in the acknowledgment data unit; and 

subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates that the correctly received data unit 
was an initial data unit, wherein the cogq ^tion window parameter is increased to 

Amendment - PAGE 10 of 26 

EUS/J/P/04-8B3S 



PAGE 13/29 ' RCVD AT 1012112004 1:59:09 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 < DNiS:8729306 » CSID:9725837864 ■ DURATION (mm-ss):0840 



10/-21/2004 11:56 9725837864 



ERICSSON IPR LEGAL 



PAGE 14/29 



Attorney Docket No, P 11 258 

compensate at leas t partially for any reduction of the congestion window parameter 
made in response t o detecting the apparent failure of the receiver to receive the initial 
data unit; and 

p e rform i ng a continuing to perform the data unit loss response procedure 
upon determining that the received acknowledgment data unit indicates that the 
correctly received data unit was a retransmitted data unit 

57. (Currently Amended) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver, wherein each initial 
data unit includes a first marker indicating that the initial data unit is an initial data unit; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender, wherein the acknowledgment data 
units include the first marker if the data unit received by the sender was an initial data 
unit; 

detecting [[a]] an apparent failure of the receiver to receive at least one data unit 
by monitoring a time out period by the sender after the at least one data unit is sent, and 
if no acknowledgment data unit associated with the data unit is received before the time 
out period expires, triggering a time out mechanism that indicates the apparent failure; 

reducing a co ngestion window parameter and transmitting subseouent data units 
in accordance with a data unit loss response procedure; 

retransmitting, by the sender, the at least one data unit that the receiver 
apparently failed to receive, wherein each retransmitted data unit includes a second 
marker indicating that the retransmitted data unit is a retransmitted data unit; 

receiving at the sender, an acknowledgment data unit indicating that one of the 
data units was correctly received by the receiver, wherein the acknowledgment data unit 
includes the first marker if the data unit correctly received by the receiver was an initial 
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data unit, and includes the second marker if the data unit correctly received by the 
receiver was a retransmitted data unit; 

determining from the received acknowledgment data unit, whether the correctly 
received data unit was an initial data unit or a retransmitted data unit by determining 
whether the acknowledgment data unit includes the first or the second marker, 
respectively; and 

subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates that the correctly received data unit 
was an initial data unr t wherein the congestion window parameter is increased to 
compensate at least partially for any reduction of the congestion window parametft[ 
made in response to detecting the apparent failure of the receiver to receive the initial 
data unit : and 

pepfe raa ta g a continuing to perform the data unit loss response procedure 
upon determining that the received acknowledgment data unit indicates that the 
correctly received data unit was a retransmitted data unit. 

58. (Previously Presented) The method of claim 57, wherein the first and 
second markers include a single bit, 

59, (Previously Presented) The method of claim 57, wherein the first and 
second markers are time stamps indicating a time of transmission of the initial data unit 
and the retransmitted data unit, respectively. 
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60. (Currently Amended) A method of controlling a data unit oriented 
communication between protocol peers operating in accordance with a predetermined 
communication protocol, said method comprising the steps of: 

dividing, by a first protocol peer, an amount of data to be sent fnto a plurality of 
data units having a structure determined by the protocol; 

transmitting initial data units from the first protocol peer to a second protocol 

peer; 

acknowledging, by the second protocol peer, correct receipt of the initial data 
units by returning acknowledgment data units to the first protocol peer; 

detecting an apparent failure of the second protocol peer to receive an initial data 

unit; 

in response to detecting the apparent failure, adapting flow control parameters^ 
reducing a congestion window parameter, and transmitting te4fafwm4t subsequent data 
units in accordance with a data unit loss response procedure; 

retransmitting, by the first protocol peer, the data unit that the second protocol 
peer apparently failed to receive; 

subsequently receiving at the first protocol peer, one or more acknowledgment 
data units indicating that the data unit that the second protocol peer apparently failed to 
receive was correctly received by the second protocol peer; 

determining from the one or more received acknowledgment data units, whether 
the correctly received data unit was the initial data unit or the retransmitted data unit; 

upon determining that the correctly received data unit was the retransmitted data 
unit, continuing to transmit subsequent data units in accordance with the data unit loss 
response procedure; and 

upon determining that the correctly received data unit was the initial data unit, 
adapting the flow control parameters to tr a nom ft and transmrtting subsequent data units 
in accordance with an excessive delay response procedure ^_wherein the congestion 
window parameter Is Increased to compensate at least partially for any reduction of tha 
congestion window p arameter made in response to detecting the apparent failure of the 
receiver to receive the initial data unfr 
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61. (New) A method of controlling a data unit oriented communication 
between a sender and a receiver operating in accordance with a predetermined 
communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver, said transmitting 
step including placing a timestamp in each of the data units when each data unit is 
transmitted; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender, where each of the acknowledgment 
data units includes the timestamp of the initial data unit being acknowledged; 

detecting an apparent failure of the receiver to receive at least one initial data 

unit; 

retransmitting, by the sender, the at least one data unit that the receiver 
apparently failed to receive, said retransmitting step including placing a timestamp in the 
retransmitted data unit and storing the timestamp of the retransmitted data unit in the 
sender; 

receiving at the sender, an acceptable acknowledgment data unit indicating that 
the data unit that the receiver apparently failed to receive was correctly received by the 
receiver; 

determining whether the received acknowledgment data unit is associated with 
the initial data unit or the retransmitted data unit, said determining step including the 
steps of: 

comparing the timestamp received in the acknowledgment data unit with 
the stored timestamp of the retransmitted data unit; 

determining that the received acknowledgment data unit is associated with 
the retransmitted data unit if the timestamp received in the acknowledgment data unit 
matches the stored timestamp of the retransmitted data unit; and 

determining that the received acknowledgment data unit is associated with 
the initial data unit if the timestamp received in the acknowledgment data unit is smaller 
than the stored timestamp of the retransmitted data unit; 
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subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including; 

performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit is associated with the retransmitted data unit; and 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit is associated with the initial data unit. 

' 62. (New) The system of claim 35, wherein the excessive delay response 
mechanism also increases a time-out period to reduce the likelihood of further false lost 
packet detections. 

63. (New) The system of claim 35, wherein the excessive delay response 
mechanism avoids retransmitting data units that have already been transmitted. 

64. (New) The method of claim 50, wherein the excessive delay response 
procedure avoids retransmitting data units that have already been transmitted. 

65. (New) The method of claim 60, wherein the excessive delay response 
procedure avoids retransmitting data units that have already been transmitted. 

66. (New) The method of claim 50, wherein the step of determining whether 
the correctly received data unit was the initial data unit or the retransmitted data unit 
includes: 

marking the transmitted data units by the sender such that an initial data unit can 
be distinguished from a retransmitted data unit; and 

marking the acknowledgment data units by the receiver such that an 
acknowledgment data unit associated with an initial data unit can be distinguished from 
an acknowledgment data unit associated with a retransmitted data unit. 
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67. (New) The method of claim 66, wherein: 

the step of marking the transmitted data unite by the sender includes placing a bit 
string in each transmitted data unit, the bit string having at least two different values for 
distinguishing between an original transmission and a retransmission; and 

the step of marking the acknowledgment data units by the receiver includes 
placing the bit string contained In a particular transmitted data unit in the 
acknowledgment data unit associated with the particular transmitted data unit, 

68. (New) The method of claim 67 r wherein the bit string consists of a single 

bit. 

i 
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